Familial adenomatous polyposis (FAP) is an autosomal dominant disorder characterized by hundreds of colorectal adenomatous polyps that progress to colorectal cancer. Management of patients with FAP is with a total colectomy. Chemopreventive strategies have been studied in FAP patients in an effort to delay the development of adenomas in the upper and the lower gastrointestinal tract and to prevent recurrence of adenomas in the retained rectum of patients after prophylactic surgery. Sulindac, a nonsteroidal anti-inflammatory drug, causes regression of colorectal adenomas in the retained rectal segment of FAP patients. However, evidence regarding long-term use of this therapy and its effect on the intact colon has been insufficient. We report a case in which the long-term use of sulindac was effective in reducing the size and the number of colonic polyps in patients with FAP without a prophylactic colectomy and polypectomy; we also present a review of the literature.
INTRODUCTION
Familial adenomatous polyposis (FAP) is an autosomal dominant disease caused by a mutation in the adenomatous polyposis coli (APC) gene located on chromosome 5q21 [1] . This mutation accelerates the initiation of the adenoma-carcinoma sequence, resulting in the development of numerous adenomatous colorectal polyps at a young age. Polyposis will inevitably progress to colorectal cancer if a prophylactic colectomy is not performed. Given the predictability of the development of colorectal cancer in patients with FAP, the safest preventative strategy is surgical resection of the colon when polyposis develops [2] . In 1983, Waddell and Loughry [3] were the first to report sulindac-induced regression of adenomas in patients who underwent a colectomy with ileorectal anastomosis (IRA). However, evidence regarding long-term use of this therapy and its effect on the intact colon is insufficient [4] . In the present study, we report a case of FAP, in which the patient took sulindac without surgery or a polypectomy and showed regression of the colonic adenomas for more than 2 years.
CASE REPORT
A 25-year-old woman visited Department of Internal Medicine, Kyungpook National University Medical Center due to multiple colon polyps that had been detected incidentally. She had been healthy and had no remarkable medical history. According to her family history, her mother had colon cancer, and her brother had undergone a prophylactic colectomy for the treatment of FAP. The results of physical examination and laboratory data, including complete blood count and serum carcinoembryonic antigen level, were all within normal limits. Esophagogastroduodenos-copy showed a normal mucosa finding. Colonoscopy examination revealed hundreds of polyps carpeting the entire colon and rectum, consistent with FAP (Fig. 1) . Histologically, these polyps were all proven to be tubular adenomas. Because the standard therapy is a prophylactic total colectomy, we recommended that she undergo a prophylactic surgical treatment. However, the patient was fully aware of the unfavorable effect that a total colectomy had had on her brother. In addition, she was 25 and single.
She had no large-sized polyps and no colon cancer. Her family agreed with our second proposal, which was not to perform surgical treatment until the subject was in her late twenties, if there was no apparent development of colonic cancer. Therefore, we delayed the prophylactic colectomy and decided on a treatment with oral sulindac, 100 mg twice a day.
After the sulindac medication had been taken for 5 months, colonoscopy showed that the number and the size of polyps had been drastically decreased and that the polyps had almost completely disappeared (Fig. 2) . Sulindac was found to have a sustained effect on the complete regression of colonic adenomas without the need for a polypectomy. Mild nausea was a side effect of the medication. However, after a few days, symptoms had disappeared without treatment. After the sulindac medication had been taken for 25 months, colonoscopy showed several sporadic, tiny polyps (Fig. 3) . Thus, the effect of sulindac on the regression of the colonic adenomas had been maintained. We had been continuously treating her with oral sulindac, 100 mg twice a day. Esophagogastroduodenoscopy and colonoscopy were scheduled at regular intervals of one year.
DISCUSSION
Cancer prevention and maintenance of a good quality of life are the main goals in management of patients with clinical or genetic evidence of FAP. The two main options for prophylactic removal of the large intestine are a colectomy with IRA and a proctocolectomy with ileal pouch-anal anastomosis [2] . Chemoprevention is the use of pharmaceuticals or natural agents to prevent or delay the development of cancer in healthy patients. Ideally, the agents Fig. 1 . Colonoscopy showed hundreds of polyps of various sizes carpeting the entire colon and rectum, which is consistent with familial adenomatous polyposis.
Fig. 2.
After sulindac medication had been taken for 5 months, colonoscopy showed that the number and the size of polyps had been drastically decreased and that the polyps had almost completely disappeared. used in chemoprevention should be well tolerated, low in toxicity, cheap, and effective. Chemoprevention can play three main roles in patients with FAP: (1) delay of the prophylactic colectomy, (2) prevention of cancer development in the retained rectum in patients after a colectomy with IRA, and (3) prevention of cancer development in the upper gastrointestinal tract, especially the duodenum [5] .
Sulindac is a nonsteroidal anti-inflammatory drug (NSAID) that inhibits prostaglandin synthesis. NSAIDs have been studied extensively as chemopreventive agents in patients with FAP. NSAIDs (including sulindac) inhibit cyclooxygenase (COX), a key enzyme in the conversion of arachidonic acid to prostaglandins and other eicosanoids. Prostaglandins appear to play a key role in the adenoma-carcinoma sequence by altering cell adhesion, inhibiting apoptosis, and promoting angiogenesis. Elevated prostaglandin levels are found in many premalignant and malignant lesions, including colorectal adenomas and adenocarcinomas. Sulindac reduces prostaglandin synthesis by inhibiting the expressions of the COX-1 and the COX-2 enzymes [5] .
In this case, we administered sulindac for more than 2 years. Regression of the colonic adenomas occurred 5 months after the start of treatment and has continued for more than 20 months since that time. In 1983, Waddell and Loughry [3] reported that sulindac, a NSAID, caused regression of rectal adenomatous polyps in patients with FAP. One patient had diffuse polyposis in an intact colon. In their case, after sulindac therapy for one year, only three small mucosal polyps could be identified by colonoscopy.
The effect of sulindac was confirmed in randomized, doubleblind, placebo-controlled studies (Table 1) [6] [7] [8] . One study [6] showed a significant decrease in the number and the size of polyps in the intact colon of 18 patients. However, in all studies, the rate of complete resolution during a treatment period shorter than one year was not so high, and the effect of sulindac proved to be transient and reversible. Several nonrandomized clinical trials have verified the chemoprevention effect of sulindac in FAP patients (Table 2 ) [9] [10] [11] [12] . Two studies [10, 11] showed apparent effects on the regression of adenomas in the intact colon.
However, in other studies, whether the effect of sulindac in preventing polyps also applies to carcinomas is not clear. The persistence of an abnormal mucosal proliferation after sulindac therapy, in spite of a reduction in the number of polyps, suggests that caution is needed in assuming a lower risk of rectal cancer in patients with FAP [11] . Accordingly, the longer the period of treatment with sulindac is, the more intensive the surveillance that is necessary. Moreover, two studies have been done on the development of colorectal adenocarcinomas during sulindac therapy with polyp regression. One study [13] reported a patient with FAP who developed a second primary carcinoma in a remnant rectal segment after a colectomy with IRA during sulindac treatment. Despite intensive endoscopic follow-up, the patient developed an adenocarcinoma of the rectum 28 months after the colectomy. This finding may have important implications for our understanding of the development of colon cancer in patients with FAP and the use of sulindac to prevent it. Development of de novo carcinoma in microadenomatous tissue of the rectal mucosa, which bypasses the polyp-cancer sequence, must be considered as a possibility in these patients. The other study [14] reported a patient with FAP in whom a rectal adenocarcinoma developed 15 months after be- Table 1 . Randomized, placebo-controlled, clinical trials of sulindac chemoprevention in familial adenomatous polyposis patients
Patients' characteristic Duration (mo) Outcome 6 Total 22 patients Eighteen patients had intact colons 9 At 9 months, the sulindac group had a decrease in the number of polyps by 56% (P = 0.014) and a decrease in the size of the polyps by 65% (P < 0.001) 7 Total 9 patients All patients had a previous colectomy with IRA 4 Statistically significant decrease in rectal polyps in sulindac vs. placebo (P < 0.01) Recurrence of polyps after discontinuation of sulindac ginning chemoprevention with sulindac. The carcinoma was a metastatic adenocarcinoma in 6 of 20 perirectal lymph nodes, although an endoscopic examination performed 3 months before had been unremarkable. In addition to the carcinoma, the rectal mucosa contained two adenomas and multiple foci of adenomatous changes in the flat mucosa. This study concluded that sulindac may not alter the pathogenesis of FAP. The authors recommended that patients undergoing sulindac chemoprevention be monitored closely, including endoscopic examination with an aggressive biopsy approach, because the absence of polyps does not prove the absence of neoplastic change. Giardiello et al. [15] reported that sulindac's potential as a primary chemopreventive agent in patients with FAP. Forty-one patients with APC mutations, who were genotypically affected, but
were not yet phenotypically affected, were randomized into a group that received a placebo and a group that received sulindac as a primary prophylaxis against the development of colorectal adenomas. After four years of treatment, no significant differences between the two groups were seen. Adenomas had developed in 9 of 21 patients receiving sulindac (43%) and in 11 of 20 patients receiving the placebo (55%, P = 0.54). No significant differences in the mean numbers of polyps and in the sizes of the polyps were noted between the two groups. This result provided no support for the use of NSAIDs such as sulindac for the primary treatment of FAP. The prophylactic colectomy remains the treatment of choice to prevent colorectal cancer in patients with FAP [15] .
In conclusion, sulindac cannot replace a prophylactic total colectomy as the primary therapy for treating patients with FAP. However, sulindac therapy may be useful for postponing the total colectomy, especially for a young person who refuses prophylactic surgery or for attenuated FAP.
